Purification and sequencing of a 21 kDa and 25 kDa bovine enamel metalloproteinase.
The developing enamel matrix contains metalloproteinases that are presumed to have a role in hydrolysis of enamel matrix proteins. Determination of the identity and function of these proteinases requires further information such as their amino acid composition and sequence. In this study, we purified the 21 kDa and 25 kDa matrix metalloproteinase from secretory stage bovine enamel matrix. After extraction, these proteinases were further purified by sequential separation by ion exchange, Con A affinity chromatography, and reversed phase HPLC. The proteinases were separated by SDS PAGE, transferred to a PVDF membrane and the N-terminus was sequenced. The N-terminal sequences of both proteinases were the same, and showed homology to the porcine enamelysin (MMP 20) cDNA sequence. A cDNA for bovine MMP 20 was isolated from a bovine enamel organ cDNA library using a probe generated by PCR amplification. The coding regions of bovine and porcine MMP 20 cDNAs were highly homologous and contained the same regions of predicted amino acid sequence homology with the proteinase N-terminal sequences. These results suggest that the 21 kDa and 25 kDa enamel matrix metalloproteinases are cleavage products of the initially secreted MMP 20, and that the sequence for MMP 20 is conserved across species.